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The: Seasoning Properties of Deteria (Qcotea rubra Mez.:)

Technical Report Nos. 5
by
- Fred E. Dickinson

" This stidy is one of a scries undertaken as part of a continuing
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iuvestigapidnnbf‘thé properties of tropical woods, The investigation is

being conducted at the Yale School of Forestry and is sponsored by the
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Office of Naval Reseorch, Department of the Navy, under Contract Néori=ik,
. Task Order XV (Project Designation NR=033-020); The scope of the complete

resesrch. grogram is indicated in Properties and Uses of Trouigal Wood$; I

. published in TROPICAL WOODS 95 {June 1, L949)+

Determa which is closely related toﬁﬁteehﬁeart.(pqqtgé ﬁbgiéei).i$

a.wood posséssing characteristics which make it suitableé for numerous vses

including furniture and éabinet manufacture, interior and exterior trim, and

I TR A T e . -'0. £ e

Yank stock, while slightly less dense than Yellow Birch (specific gravity

cflg,éé based ornr oven-dry volume compared with 0.66 for Yeilow\Birch§ it is

equal to or beétter than it in all mechanical strength properties othef than

shock resistance, hardness, and shedr. Shrinkage is moderate for a wood ,
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of its dengity-¢las§; Aks éﬂd&njih-tﬁéﬂaéébmpaﬁyinﬁfﬁébﬁléiiogiihe=métériéi'"
frof Surinam has & lower tangential and volumetric shrinkage than that from

[L Part of the basic data on which this report is based was: collected by

. Dean Bs Chandler aud #ifteheli R, Samborski in special studies as partial
fulfiliment for the reqajrement for the M. P. degreée .at the School of
Forestry, Yale University. ' ‘
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:fi' Brogero wid Vieira (3)

no& OVer h feet in helght. Dry stlckers BVh inch thlck by l 1nch w1de spaced

was ‘erid coated with filled hardened gloss oils
material, The squares developed a slight amount of ¢rock while the 5/L-ipch

‘noticeable in a small percentage of the pieses.

- 12. -

, . e (pmwaﬁ) .
Speciés and Source ... Radial “ljgy-Tudlnal _""Valumvtrnc
Detérmaéi
(Ocotea rubra) . 7 ]

Surinad. 4.0 7.7 0430 11.6
Lauro Vermelho?~ ) ; N
Brazll : 5.0 0,0 . S 15.9
Yellow Blrchlz

(Betula lutea) 7 _
United Stgtés 7 T2 Jel 6.7
4; Tropical Woods 95 (4 ) _ o :,1Ji )

Us S. Dept. Agr. Tech. Bul. 479

In order to gain 1nformatlon on the seasoning ﬂharacterlsulcs.of this .

V . 3
S N,

specles several lots of materlal were air seasoned and kiln dried. In
addition studieS'wepe‘méde of the movement of moisture in the wood as feoisture
.absdfptioﬁ studies (2) had shown a very low rate of absorption by the heapts.

wood, indicating « low moisture diffusioh rate,

{

fir_Seasoning of Detierma

Both 57/L~inch boards and: 2 1/2 by 2 1/2=ifch squarées 4 feet long from
thrée 8~foot logs of Determa f£rfom Surinam wepe air seéasoned in a well
ventilated storage shed. The material was piled on foundations which provided
for adeduate‘ventil :tion uhder the plles. All ,1les were h feet w1de and
every foot. were used, Adjacent‘boards and Squares were kept approximately

3/4 inch-apart to insufe vertical eirculation. through the pite., All materlal
No particular préblems were -encounteéred in the air seasoning of this

boards showed slight cup and ¢rouog. Both end and surface checking were
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during a

each week and thus figire I shows tho moi

“section was below the fiber saturation point.
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:The moisture content of the stock at the timeg of piling in April
ranged from 67 to 62 percent. 4pproximately six to eight months were
required to dry the stock down to an average moisutre content of 16 aﬁrcont
bhe: Ionger timejb@ing‘béquixed for the squares. At the end of the drying
peripd tﬁe\moiSturéchntent at'ﬁhevéenterrdf the SQuares Waé-stillndbove
thelfiber-saturation point indicating the need for a considerable lonhger
drying périod for th?ck stock if a relatlvely uniform moisture cortent
beldw 20 percent is des:.red° - 4

 Kiln Drying of Deist

'The‘bnéblem of,arfiving~at‘a-éChedule suitable for theud?ying-of
the marked tendency for collapse whéz. atbempts’are fmade to materlally
increase the diffusion rateo

ngure:l iilusﬂrates the\mbisture‘gradient pattern of l-inch stock
'*seven~week dryi ng perlod under contiroélled condltlons, Weekly, a

cross—section was ¢ut from the drying material and.in turn sawn into seven

strips so as to determine the moéisture content pattern from surface to sur-

face, The‘mgisture contents of the paired ZOnes\hayérbegn;avéﬁaged»for

] ture gradient for only ohe ‘Half

bhé_thigknéés of the piece,, Examination of the chart 1ndlcates that durlng

Al . Lve fe 1 TRy o P -~ —:*Mg 2.
i€ Ii st Three weeks ‘aRpr OXIi

It was not untll the sixth

week that the .entife cross-section Wwas below the fiber saturation point

even though tae mater1a] had been'cnbjected-ﬂ : geilibrium Mmeisture con=

tent condition of b@n‘parneﬁr and le sm the middie of the second week

until the end of the drying pe_cd .

Figure 2 shows the moisiure content of thé zohes at weekly intepvals

"latlon to the dryung scheduie. 'Heré again is illustrated the slow
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rate of,mciébﬁre ;égsagé;irgm the interior to the surfads. The pattern is.
somewhat similar to that for s=inch Red Gum (Liguidamber styrasifiua) heart-
w@oélgg‘determined1byrtne U, .S, Forest E?ggucts=habbr@66ry’(i}§ =G@psidérina
that part bf the cross=section of the Red Gum one-half inch in from the
surface which would be equivalent to the center of the l=~inch stock used

'1n this study,-the:moigture‘contentch the Gua had fallen below the fiber
-saturation point after apprexiiately 30 days while the moisture content at
the center of the Determa stock did not £all below this point .until after

_xa-ﬁr@ximgse;y.ho dayé. In addition, the drying of a gection one=half inch

in from the surface in 2-inch stock would be undoubtedly somewhat siower
'théa%tﬁ§~drying~of'£hé center of l-inch stock. A part of the difference
betweén tbe~dfying ﬁéﬁe:cf thé two species ¢an be accounted'fbr by-fhé=uée:'
of a more extreme schedule with the Gua which would produce & faster rate
of diffusion, 135 degrees Fahrs aid an cqg;librxmﬁjwp4stgre-content cqui—‘
tion of 5 1/2 percent and less for all_bﬁp,the'fiﬁatys'day§~df the drying

" periéds A température this high is impossible to use with freshly sawn

Deterﬁa stock bécausé of the danger of coilapse.

While the eqpllibrlum moisture content of Ocotea rubra was not

cgntent several percent léwer,
7~Foﬁ§?kimn~runs were made in a small exp@pimegtél=xiin, plate 1,
tofdéﬁerminé‘@herméximum.temperﬁbuﬁe'gnd'miﬁimum'humidipy écnditians=whicnf
could be safely used with this species. Using the information gained, a

pitot kiln run wsing 100 board feet -of material was madé in arkiln;cgpa&le

“of being charged with pieces sgwenaféet in length; plate 2, This last; run
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Vgave a better idea of how the material would react in a commeréial kiln,

A pgte‘of,aiffcincukaﬁion of 300 feet per mingte wasrgged;ingall~runsg

VIn arpiving’at»é drying schedule recogniticn must be givenh to the

| stresses which exist in the wood during the diying period. In the first
stage 1of arying the surface of the wood dries rapidly and starts to shrink
aS‘ﬁhé‘insture content falls bolow the fiber saturation point, This shrini:
age is opposed by the wet:and-nonéshriﬁking céniér'of the piece and thus
thé éurface exerts a tensile force and is said tp.be,inwteQSion@ Tt is
2t this time that surface checking will occur if too high témperatures
and 406 1éwwhumiditieé;éfe dsed, causing a stress greater than the strength

Cef wood in tension across the grain. 0uée the_§u;face Qf>the:wood“ha$

safely passed. thi danver point. and thb inpeér port;on are be glnnlng o
dry, the dangcr of 1nternal checking o honeycomblng must be guarded 2gainsts
:Here=temperapure rathpr than=nelauive-hum;dlty 1s'nne 1mportant'factor’as
Some woods are greatly Jeakened ln r'ompr'essn,on and teh Von acrosa the grain
when subjected to high temperaturés whén green, -
Innadditionltp surface ehecking and honeycombing Determa is quite

prone toicol;aﬁse duning'kilﬁjdryinge It was fourd thet this defect, could

- be largely eliminated by the use of a Low dry bulb: temperature until the |
mbistgre/GOHteﬁt,at the center of the stoch&bad:@r9£§@d to'l61tQ»I5 ﬁerceﬁﬁ

P
- ‘ liﬁi;ial,gnd I te”medaaue Drylng Condltlons

411 the Determa. used iﬁ'ﬁhelexperimegh'had«é MOiSthé-antentxéﬁ
“the start ofjtheadiyiﬁg_peﬁicd‘in éxtess of 90 percent, Soie ofritlbeing
as high\asAllh percent which is about the maximum that could be-expgctéd
for a wbod¢of this specific gravity. |

Three comhinations of initial Uemperature and rolat1"° humidity

e At e g =

A o s o = g b oo
ey N B L TS




e e —————

S R DT e i e ™ | TR me e ezt - .
T I = TR o T o ST - (™ e e TR TRy T g e e . mmreemtm
B > o o = e e e o T A ot i S 2

conditions were used, namelyflSC*dggreeé Fahg. and 90 pe?céntgrlﬁo*degrées
in severe end and surface checking, :severeée cupging, and-éxtremé‘honeybombing
and collapse. No surface checking but severe end checking, even though an

end ¢cating material was used, and 'severe collapse resulted when the second

_pair of conditions were useds Several runs were made using the third set

of conditions with no checking or collapse -occurring, Defects resulting
from the use of too sevéré:drying coaditioﬁs;are $h6WQ-in.platé 3.
desirable 16 drop the relative humidity and raise the température as soon

as possible i.i order t6 decrcase the drying time through increasing the

“rate of moisture diffusion, By Keeping the temperature at 120 degrees it

was found safe to lower the reiative humidity to €2 pereent after seven

dpys with another drop to 3 percent on the fourteenth day of dryinz. <Care

must be éxercised in raising the temperature. Ih onc run whch tlie average

was raised from 120 to 130 degrées Faht. and the relative humidity irncreased

from 36 to 38 percent, Within'a short tigie wfter the temperature ihciréase

all the boards shoWed‘noticeabie signé‘pf"ceik§pse. However, it was found
ppssibie tgriﬂcpease the temperature to6 150 degréeé whén the moisture con-

tnet of the center of the stock reached 4O hercent,

Finel Dryin. Conditions

During this final periocd hhe‘dﬁying\should'be aécé&erated'aé.muéh
as possible. This can be accomplished by using the maximum temperature and

the stock. With Determa it wes found that a dfy bulb temperature of 170

-degiePQtGQQid‘bengsed—When:fhé:Centef of the bosrds hadxreachedigbzpercént

Without~damagiﬂg,thermaterig;g The only practical limitabion on relative
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huminity is one hh&u will bring the lusber teé the desired moisture contant.
Egualization and Conditioning ’
\At'the/end,of the run the varicus boirds in the xixn charge will
Parely be at the same moisturé content. Thus; it is necessary to so adjust
rthe”réiétiveihumidity.aSJto>prevent further drying of the dryer~et6§klb&t
allow continuation of the drying of the greener material. Once all the
luiber has attained approximately the Same moisture content, conditioning
or relief of casehardening stresses can be begun,
This final step is very essential as Deternia ¢aschardens severely
;dgring g;ying; see plgté é} The ééndfﬁibhing treatment tonsists of rais-
ing ghe moieture gentent of the surface of the stock unn.l it equals or is

e slightly. hlgher than the m013tufe content at the core. w1ttheterma thxs

breatmept sheula ¢a for 36 €0 AB heurs at an equlllorlum m01sture content

eondxggeﬁ‘z ;ercenxJabove the‘mblsture centent;at the*cére.

Susgested. Kiln Drying Scheeuls

As g result of ‘the several kiln runs the following schédule is

, suggestéd.fer the drying of Detcria. Figure 3 is a graphic portrayal of

the schedule. ) - _ } o

" Stage Dry Bulb. Wet Bulb Relative Duration
: _Teaperature:: . Temperature . Humddity -
N R T S 75 A percont' T

1. T 120 115 85 ' 168 hours
2; - 120 106. - 62 168 hours
I - SRIRIEEEIR e o?‘-, : B - Until the: center
- o . ) of 5 ock reaches
: LO percent moisture
. 150 120 43 Until centef of
o o . stock reaches 30
percent molsture
\ : ) _ ) contenit,.
5 170 140 L5 Until majordty of
e the stock redches
_ deésired average
\ ‘moistudie content.
6. E, u;llzatlon at l70° and necessary relative humidi ity until
all boards have approximately the same moisture content.
1. Condltlonlng at ¥70 degrees at an B.M.C. éondition 2 percent
) dbove modsture content at center of stock for 36 to 48 hours.
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fhis‘schedule;is,deénged primnrily for 3=inch stock but shoul
suitable fér stock dp to 2 inches in thitckness.

for air-dry material, if the moisture content at the core is L1 percent
or above, kiln drying should be started at stage 2; if the core moisture
cohtent is between 30 and 41 percent; stage 3; and for a core moisture

content of 30 percert and bélow, stagé ke

Conclusions:
1. Determa pfeéénts=¢értain problems in drying due to Ehelélow rate of
| diffusion of moisture through the wood and the development of collapse
if the diffusion rate of frgghmg%sygxe'igzgreaﬁly accelerateds

2'> ﬁéterma—cén be Successfullyv3ir'seééonéda 8ix té«eight Mbnthsz&re :

.rrequlred for l-inch green stock when piled during the fcrepart of the
year. ' ' ' '

3.. By the use of a mild -kiln schedule Ln the first part of the run, green
Determa ean be sgggessfuliy kiln dried, TFo» siock hqvlngxa,mplsture
contént .above 90 perceﬁt& drying time willTbe:ag?roximately-S to 7 weéks,
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Small experiméntal kiln used in the preliffifnary runs. 7 '
. Kiln charge consists-of 4 boards 16 inches long. . :
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’ Plate 2. View of the interior of the pilot kiln with a load -of
Determa lumber. Spaces in the center of the load were : o
océupied by sample boards during the run. l
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